CIHM 
Microfiche 
Series 
(Monographs) 


ICMH 

Collection  de 
microfiches 
(monographies) 


Canadian  Institute  for  Historical  Microreproductions  /  Institut  canadien  de  microreproductions  historiques 


Technical  and  Bibliographic  Notes  /  Notes  techniques  et  bibliographiques 


The  Institute  has  attempted  to  obtain  the  best  original 
copy  available  for  filming.  Features  of  this  copy  which 
may  be  bibliographically  unique,  which  may  alter  any  of 
the  images  in  the  reproduction,  or  which  may 
significantly  change  the  usual  method  of  filming  are 
checked  below. 


□ 


Coloured  covers  / 
Couverlure  de  couleur 


□    Covers  damaged  / 
Couverture  endommag^e 

□    Covers  restored  and/or  laminated  / 
Couverture  restauree  et/ou  pelliculee 

I I    Cover  title  missing  /  Le  titre  de  couverture  manque 

I I    Coloured  maps  /  Cartes  geographiques  en  couleur 

□    Coloured  ink  (i.e.  other  than  blue  or  black)  / 
Encre  de  couleur  (i.e.  autre  que  bteue  ou  noire) 

□    Coloured  plates  and/or  illustrations  / 
Planches  et/ou  illustrations  en  couleur 


Bound  with  other  material  / 
Relie  avec  d'autres  documents 

Only  edition  available  / 
Seule  edition  disponible 

Tight  binding  may  cause  shadows  or  distortion  along 
interior  margin  /  La  reliure  serree  peut  causer  de 
I'ombre  ou  de  la  distorsion  le  long  de  la  marge 
interieure. 

Blank  leaves  added  during  restorations  may  appear 
within  the  text.  Whenever  possible,  these  have  been 
omitted  from  filming  /  Use  peut  que  certaines  pages 
blanches  ajoutees  lors  d'une  restauration 
apparaissent  dans  le  texte,  mais,  lorsque  cela  etait 
possible,  ces  pages  n'ont  pas  ete  filmees. 

Additional  comments  / 
Commentaires  supplemenlaires: 


n 


L'Institut  a  microfilme  le  meilieur  exemplaire  qu'il  lui  a 
ete  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire qui  sont  peut-otre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  une  image  reproduite, 
ou  qui  peuvent  exiger  une  modification  dans  la  metho- 
de  normale  de  filmage  sont  indiques  ci-dessous. 


D 
D 

D 


Coloured  pages  /  Pages  de  couleur 

Pages  damaged  /  Pages  endommagees 

Pages  restored  and/or  laminated  / 
Pages  restaurees  et/ou  pelliculees 


□    Pages  discoloured,  stained  or  foxed  / 
Pages  decolor^es,  tachetees  ou  piquees 

I      I    Pages  detaciied  /  Pages  detachees 

I    /]    Showthrough  /  Transparence 

I      I   Quality  of  print  varies  / 


n 


n 


Qualite  inegale  de  I'impression 

Includes  supplementary  material  / 
Comprend  du  materiel  sjpplementaire 

Pages  wholly  or  partially  obscured  by  errata  slips, 
tissues,  etc.,  have  been  refilmed  to  ensure  the  best 
possible  image  /  Les  pages  totalement  ou 
partiellement  obscurcies  par  un  feuillet  d'errata,  une 
pelure,  etc.,  ont  ete  filmees  a  nouveau  de  iaqon  a 
obtenir  la  meilleure  image  possible. 

Opposing  pages  with  varying  colouration  or 
discolourations  are  filmed  twice  to  ensure  the  best 
possible  image  /  Les  pages  s'opposant  ayant  des 
colorations  variables  ou  des  decolorations  sont 
filmees  deux  fois  afin  d'obtenir  la  meilleure  image 
possible. 


D 


This  item  is  filmed  at  the  reduction  ratio  checked  below  / 

Ce  document  est  (ilme  au  taux  de  reduction  indique  ci-dessous 


lOx 


14x 


18x 


22x 


26x 


30x 


12x 


16x 


20x 


24x 


28x 


32x 


Tho  copy  filmed  here  has  been  reproduced  thanks 
to  the  generosity  of: 

Ndtiondl  I  ibrdry  of  Cdnddd 


L'  exemplaire  filme  fut  reproduit  grace  a  la 
generosite  de: 

Kibliotheque  ndtiondle  du  Cdnddd 


This  title  was  nnicrofilmed  with  the  generous 
permission  of  the  rights  holder: 

Dorothy    (Grdhdm)    Odughtrcy    (dduijhter) 
Thomdj   Msher   Rdre   Hook    I  ibr.iry 


The  images  appearing  here  are  the  best  quality 
possible  considering  the  condition  and  legibility  of 
the  original  copy  and  in  keeping  with  the  filming 
contract  specifications. 

Original  copies  in  printed  paper  covers  are  filmed 
beginning  with  the  front  cover  and  ending  on  the 
last  page  with  a  printed  or  illustrated  impression,  or 
the  back  cover  when  appropriate.  All  other  original 
copies  are  filmed  beginning  on  the  first  page  with  a 
printed  or  illustrated  impression,  and  ending  on  the 
last  page  with  a  printed  or  illustrated  impression. 


TiiG  last  recorded  frame  on  each  microfiche  shall 
contain  the  symbol  -^(meaning  "CONTINUED"),  or 
the  symbol  V  (meaning    END"),  whichever  applies. 

Maps,  plates,  charts,  etc.,  may  be  filmed  at 
different  reduction  ratios.   Those  too  large  to  be 
entirely  included  m  cne  exposure  are  filmed  begin- 
ning in  the  upper  left  hand  corner,  left  to  right  and 
top  to  bottom,  as  many  frames  as  required.   The 
following  diagrams  illustrate  the  method: 


1  2  3 


Ce  titre  a  ete  microfilme  avec  laimable  autonsation 
du  detenteur  des  droits: 

Dorothy  (Grdhdm)  Ddughtrey  (ddughter) 
Thomds  fisher  Rdre  Book  Librdry 

Les  images  suivantes  ont  ete  reproduites  avec  le 
plus  grand  soin,  compfe  tenu  de  la  condition  et  de 
la  neftete  de  I'exemplaire  filme,  et  en  conformite 
avec  les  conditions  du  contrat  de  filmage. 

Les  exemplaires  originaux  dont  la  couverture  en 
papier  est  impnmee  sont  filmes  en  commengant 
par  le  premier  plat  et  en  termmant  soit  par  la 
derniere  page  qui  comporte  une  empreinte  dim- 
pression  ou  d'lllustration,  scit  par  le  second  plat, 
selon  le  cas.   Tous  les  autres  exemplaires  origin- 
aux sont  filmes  en  commengant  par  la  premiere 
page  qui  comporte  une  empreinte  d'impression  ou 
d'lllustration  et  en  termmant  par  la  derniere  page 
qui  comporte  une  telle  empreinte. 

Un  des  symboles  suivants  apparaitra  sur  la 
derniere  image  de  chaque  microfiche,  selon  le  cas: 
le  symbole  -»  signifie  "A  SUIVRE",  le  symbole  V 
signifie  "FIN". 

Les  cartes,  planches,  tableaux,  etc..  peuvent  etre 
filmes  a  des  taux  de  reduction  differents    Lorsque 
le  document  est  trop  grand  pour  etre  reproduit  en 
un  seul  cliche,  il  est  filme  a  partir  de  Tangle 
supeneur  gauche,  de  gauche  a  droite,  et  de  haut 
en  bas,  en  prenant  le  nombre  d 'images 
necessaire.   Les  diagrammes  suivants  illustrent  la 
methode. 


MICROCOPY    RESOLUTION    TEST    CHART 


SC    •!-.'      ..i6' 


1.0 


2^8 

32 


I.I 


|IZ2 
I  2.0 

1.8 


1.25 


1.4 


^     APPLIED  !rv1^GE 


ir^ 


FROM  THE  TRANSACTIONS  OF  THE  ROYAL  SOCIETV  OF  CANADA 

THIRD  SERIES  -  1913 
VOL.rjJAX  VII  SECTION  IV 


Yukonite,  a  New  Hydrous  Arsenate  of  Iron  and  Cal- 
cium, from  Tagish  Lake,  Yukon  Territory, 
Canada:  with  a  note  on  the  Associated 

Symplesite.  Vf'^-^^*  X 


By 


J.  B.  TYRRELL,  F.R.S.C,  and  R.  P.  D.  ORAM 


Note  on  the  Occurrence  of  Scorodite,  etc., 
at  Cobalt,  Northern  Ontario,  Canada. 


By 


R.  P.  D.  GRAHAM. 


OTTAWA 
PRINTED  FOR  THB  ROYAi.  SOCIETY  OF  CANADA 

If,  13 


■HP" 


:  5*~-ir-r  Y'i'i'  •t-Si  —  .- ; 


^j^^^^^^yj 


.-^:  j-->.^:-^^^-      -/CTV,- ;^t->.»'?  •v^,<y-:.^m^xf»^-WJ.^.-.' 


r     I  '  r  f 


^^ 


yiiknrillc,  n   X(ir  fli/ilroiix  ArKcniitf  of  Iron  and  Cnlrium,  from  T(igi:<h 
f.nkr,   Yukon   Trrritortj,  ('nnnilo;  irilh  n  note  on  the  Asuorintrd 

Si/mplesiti'. 

By  .1.  B,  Tykiu'i.i..  F.R  SC,  and  R.  P.  1).  Cramam. 

Moilf  of  Occurrence      liy  J .  If.  Ti/rriU. 

Thp  niincnil  licrc  culli'd  Yukoiiitc  was  found  hy  tho  writer  in  the 
autiiiiin  of  1!(()()  (in  a  niiiiini;  claitn  on  lh<'  west  side  of  Windy  Arm  of 
Ta^i>li  lake,  in  the  southern  portion  of  the  Yiikon  Territory,  Canada. 
The  rlaitn  was  just  south  of  the  "  Venus  "  and  at  the  time  was  being 
ojMTated  by  Mr.  T.  M.  Daullon. 

The  country  in  wliiih  the  mineral  oceurs  is  a  part  of  the  Coast  or 
Chih'at  ranjif  f>f  mountains,  wfiien  ris(>s  in  peaks  and  ridges  to  heifihts 
of  seven  or  eifiht  thousand  fec't  above  the  sea.  It  is  (•ro.->.se<l  by  many 
transverse  \ alleys  in  which  often  lie  deep,  clear,  blue  lakes,  from  the 
side>  of  which  the  lai:;!  ;  ises  in  .-lojws  which  are  sometimi's  precijiitous 
but  are  more  often  regularly  anrl  e\erdy  graded  to  the  summits.  Many 
of  thes(>  slopes  are  covered  with  a  vurialile  thickness  of  brfiken  and 
partly  deconqio.sed  rock  wliich,  in  tlw,'  more  exposed  i)Iaces,  support  an 
Aictie  moorland  vegetation,  while  on  the  sides  and  in  the  bottoms  of 
some  of  the  deejxT  lateral  gorges  growths  of  coniferous  timU-r  manage 
to  subsist. 

Tagish  lake,  with  an  elevation  o^  21()0  feet  above  the  sea,  occupies 
the  bottom  ol  one  of  these  trans.-erse  valleys  and  discharges  its  waters 
into  the  upper  portion  of  the  Yukon  river. 

It  is  an  irregularly  shapc'd  body  of  water,  and  its  long  southern 
extension,  which  reaches  down  into  the  pro/ince  of  British  Columbia, 
is  known  as  Windy  Arm.  From  the  north-west  siile  of  this  arm,  a 
short  distance  north  of  the  sou  hern  ijoundary  of  the  Yukon  territory, 
a  steep  moorlanil  slope  rises  to  a  height  of  several  thousand  feet,  and  on 
this  slope,  hut  es]x?cially  near  its  base,  several  quartz  veins  were  di.s- 
covered  carrying  silver-bearing  galena  associated  with  pyrargyrite, 
argentite,  chalcopyrite,  a''senopyrite,  and  other  minerals. 

The  country  rock  in  which  these  veins  occur  is  a  fine  grained 
greenish  pcrphyrit*'  of  Juras.-ic  or  Crf'taceous  age.  On  account  of  the 
severity  of  the  climate,  it  is  perjK'tually  frozen  to  a  considerable, 
though  unknown,  depth. 

The  v(  ins  strike  north-west  and  south-cast  and  dip  at  a  high  angle 
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i'.tii  llii-  liill  ;l\V;iV  fri'lll  lllf  l;iki',  Svciiil  'if  tliclii  liad  Irrti  ii()ctnil  I'V 
iiiilititil  -liiill-  :ii!ii  :iilil-  'l'lic>  well  l.iuiii!  to  ^llll^^  ilmc  \\t  ll-.|i  tilM  li 
/ip|i(-i  :i-  ti'Uiiw-  ill  ilc-rciiililii;  nrdci;  lii  ~t .  ii  /cti'' I't'  i'\'i|;i' n^li  iilnl 
llarllipl'.  -(cr.iiii,  a  /dlit  (  t  -<riliilal\  rulpliiilc  ilniillin  .1.  lliild.  II 
zcnr    I'l    I'CMii.    lij\\-i;i  ailc    |'liliia'V    (.11 

Oiii-  0)  tlii-c  VI  ins  wu^  Iriiii;  i'|iiti(i|  l.y  Mr.  Danllnii  I'V  11  "liaff 
li'lliiw  inr  it-  liip  'I'ln-  \i  in  iiialtrr  ^\a^  <|iiui1/.  lhi\<il  uilli  L'alcha  atnl 
i.lhri  -iilpliiiii -.  with  I  (■ii'-idi  I  ailf  li'ii^f  iirhiciiu~  inulfiial  tuiii  tin* 
Miila'f.  A  U\\  Irri  l'rl"\'.  llir  -uifart'.  and  williin  llic  /.mn'  nf  oxiilii- 
lii.n,  I  fiHiiiil  -mall  iinmlai  Ina^-(■^.  \i[)  ti>  llic  ^i/.l•  nf  a  walnut,  of  11 
liK.wn  traii>lurint  ir-in-likc  -uli>tanii-  wliiili.  I'h  luili'^  takili  into  the 
uailii  liand  ui  nut  into  llif  aii.  ipiiiklv  (liw  inli  ^Illall  -liarjily  annular 
pii  res  Sii  iiailily  iliil  ttic  .-ulistanif  Iricak  up  lliat  it  wa>  tnuiiil  i|uite 
iIIlpo^^il'l^  to  caliN'  awav  rliiili  rnlificnt  Ilias-f'-  nf  UIiv  con-idcial  .If  size. 
'Ihosc  wliirli  1  did  nillrct  and  raiiv  awa\  wire  put  intn  the  tiands  of 
the  latr  l'rof(>-or  M  .1  llaii  iiij.'toti  of  Mrdill  I'liivirHit  y,  Montrtiil.  for 
ill  tiiuiiiiation  and  ll(•^l  riplion.  lail  liis  ill  liraltn  and  vul.Mi|urnl  death 
piivcnlcd  Ilic  roniplition  ol  his  1  \aininat  ions.  'I  In-  work  was  suhs«'- 
i|U('nil\-  put  into  llic  hands  of  l'iof(ssor  (lialuun.  and  ino,-t  of  the  nui- 
Irrial  wliiili  irinainid  in  my  )i(isscssion  has  Ik  en  used  \i\  him  in  iiiakitm 
the  i-.\;;iiiinalions,  the  rcMills  of  which  aif  jiivcn  liclow. 
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il  mill  I'hijf^iinl  rriijintitx.     Jii/  A'.  /'   I),  (i  nihil  in. 


The  miniral,  which  is  nearly  Mack  in  colour  with  ahrowiiish  tinsro, 
occurs  as  i  ■  i^ular  coniretioniiry  iiiuss<'s  rrnltedded  in  a  pule  yellowish 
lirowu  eaiiuy  material  resenililiiifr  ochre;  the  lustre  is  vitreous  inclin- 
ing to  pitchy.  Ah  seen  in  mass,  it  iii)iNMts  opaipie,  hut  tine  sjilinters 
examined  under  the  nu<'r<)sco|>o  transmit  lijrhl  of  a  ileep  hrown  to  yel- 
lowish brown  colour  deiwndinf:  on  their  thickness;  they  are  clear  and 
homogeneous,  hut  iM»tro|>ic.  the  suiisianee  heinj;  amorphous.  Tlic 
hardness  is  hetween  2  and  ,1  and  the  streak  hrownish  yellow.  The 
mineral  is  extremely  lirittle,  hreakinu  shari)ly  with  a  smooth  to  coii- 
choidal  fracture.  A  remarkahle  and  distinctive  property  is  observed 
when  frafiments  are  iminiiscd  in  water;  these  immediately  comnienee 
to  lly  to  pieces  with  a  craiklinj,'  sound  and  the  iliseni.'at;enient  of  ga.-. 
very  much  after  tlie  manner  of  tuiiKimptitc  which  it  further  rescnible.s 
in  fieneral  a]ipearance.  This  pro|H'rty  was  (iist  observed  during  the 
delirminat'  .n  of  the  specific  [:i  ivity  iiy  the  i)ycnometer  method,  ami 
owin;;  to  t ids  it  is  impossilile  to  a:  rive  at  any  exact  value  for  the  s])ecitic 
^laxity,  siiu'(>  the  density  becomes  piojitessively  hiiiher  as  more  and 
iiioie  >:as  is  libeiated.  In  the  determination  made,  the  sjH'cilic  };ia*ily 
was  found  to  lie  L'.fi.'i  immediately  after  immersion  in  the  water,  and 
it   had   risen  to  2. Mi  after  al!"wini;  the  i>ottle  to  stand  for  ;S()  hour.-. 
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I'.vrti  tlii'ii,  L'ii-i  ctill  liihtiiiucl  to  I  r  -lnwly  ili-fni:UL'<i|.  I. Ill  tli.  :il.nv(' 
(mini-  :iii'  -iilFHiriit  lu  iiiili':itr  lli''  iiniiT  uf  llir  "iMiitic  i:i:nity.  aiiil 
III!  I'uillii'i    ilili  1  iniiml  iiid   ua-<  liiailr. 

Ill  ii!.|ii  tu  ill  111  tiiiiic  tlic  iiiifuic  iif  lli(<i'  L'u-c-',  :i  (|ii,'ilitity  uf  llir 
llialriiiil  V  a-  licaliii  in  i;ii  mi  aii'l  tin-  i:a-  i-viilvi^l  wa-  'llawn  ntT  aii'l 
ciillcilt  il  .ui-  iiitiiuiy.  (Jitalililativc  <Aarllir--i  \Va^  lint  aininl  iit , 
li\it  11  M'lii  '!<■  iif  '.'iii  wa-!  olil;  irifil  sivi  rjil  tiiiw  ■•  a^'  laruc  a-  that  of  tin- 
^ull-!alll'■  la'."  II  On  t  Natiiitiatinn  itii-;  incivcil  to  hf  aliriost  cDtinlv 
cailioii  ilioMilc;  the  \oliiiiic  iciiuiiiiiiii:  al'lcr  al'-or]ilinn  l.y  jiota-h 
solution  wa-  loo  >mall  to  !«•  aiial\Mil,  I 'ill  il  wa--  par  tl\ .  if  not  ciitiirlN , 
IiltKijicii  '\'\i\<  railioii  (lioxiiic  ilocs  iio'  aiijirar  to  lie  prcH'tit  in  tin' 
iiiiiii-ial  in  tin-  loim  of  cai  I'onatc.  -iiMc  tlnic  i-<  no  |nTrc|itil'li'  clTrr- 
\-i'sccnr('  on  liiaMni'iit  wiili  IimIi  ocliloiii-  ari'l.  rviii  aflir  wartnin:;: 
fuitliir.  whin  iliin  fra'/iiiriii-  wcif  (Aainini'l  iiiMlcf  iln'  iniri'o-coiic 
with  a  lii-li  I'owfr,  no  cavitic-  -iirh  a-^  nii'ilil  cni  lo-c  li(iiiii|  carlioii  ili- 
oxiilc  Wire  oli<(i A'cil.  It  wonM  tliu-  m cm  piolialilt'  tliat  tlu'  ua-i  i- 
lii'M  in  the  iin|MrI(  I'tly  iiinlci -^tooil  onliiilcd  stall',  aii'l  lliat  ii.^  icaily 
iJiscniraL'cniint  from  iliin  comlition  ai'-oimls  for  tlii'  ^liallcriir.:  wliii-h 
fia^'inrnl-  mi'li  tl'o  when  iilainl  In  waliT,  whilf  ihr  fxticinc  lirittli-nc-s 
may  a!-o  lie  in  ])art  iluc  to  the  sanu'  can-o.  Dr.  \.  S.  I'.vc.of  the  .Mi'lill 
rniv('i-it\  l'h\-.-i(s  Dcpartini  lit  kiii'lly  cNamiiiiil  >oiiif  of  tlic  inalriial 
for  llic  pos-il'k'  prc.-ciirc  of  lailioai'livf  .'^llll^tanl■l■H.  with  iict:al  ivc 
results. 

Clean  material  for  analysis  can  easily  lie  scpuratr'il  from  thfoiirtliy 
yellow  matrix.  It  wa.s  fouinl  to  he  easily  arnl  eomplcN-ly  soluhle  in 
hviirochlorie  acid,  with  the  e\ce]>tion  tliat  ii  little  lini  ly  diviileil  ipiartz 
usually  remains  undissolved.  .\  qualitative  analysis  showed  the  niinerul 
to  lie  a  hydrous  arsenate  of  iron  and  calcium.  The  metlioil  u.scd  in  the 
afilaysis  was  as  follows. 

The  cartfully  selected  material  was  frround  up  and  dissolveil  in 
hydrochloric  acid,  the  solution  after  dilution  I'einK  filtered  to  lemovp 
the  small  amount  of  ipiartz  which  remained  undis.solved.  The 
folutinn  was  then  treated  with  sodium  sulphite  to  reduce  the  arsenic 
to  the  arsenious  state,  and  this  was  then  precipitat«'d  by  hydrofirn 
suli)hide  as  .Vs.^S.,.  In  one  ca~e  the  latter  was  weijrhed  direi'tly  after 
dryin;;  at  KM)''  C.  hut  in  two  other  determinations  the  precipitate  warf 
dis.soliL'd,  and  after  oxidising:  witli  potassium  chlorate  the  ar.senic  wa.s 
preiii)itated  hy  masinesia  mixture,  filtered  through  a  (looch  crucihle 
and,  after  ijinitin;;,  weiiihei'  as  niaiiiusium  pyro-arsenate.  The  iron 
and  calcium  were  determiiKu  hy  the  usual  methods. 

An  aiialvsis  was  oriirinally  mtide  some  yeais  a;-'o  on  material  taken 
from  a  small  siM'cimen  sent  to  the  Mdiill  rniversity  .Mineral  Depart- 
ment hy  Mr.  J.  H.  Tyrrtdl  for  identification.  Two  separately  sclectefl 
samples  j;ave  the  following  iisulls: — 
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Ml  |-.,  I  1,11  virMi  .1  ir-iill-  ulii'li  :ii<  1  ■-<  iili:ill\  Hinil;ir.lli.iii;;li  tlii'.\-,(>, 
w;i-  lii'jlii  f  :ii!'i  ilic  r<<>,  l"U' I  tliiiii  in  ill''  ill"".'-  I'lii- 'lilT>H'iH'i - 
i,|.-.iv.-.|  ;i!c  11(1  ili.ul.t  iluf  \n  '!i::A\  alli.iUlit  -  "I  l"ii  i  n  .-Hlliii  \t 'in  -  jti 
Ihr  -iiinpli  -  taki  n  i  illii  r  I'f  ihf  \i[\"\\  i.c'iii'.-ii-  rii;il<  'i::l  in  whi'li  llir 
inilK  r:il  i-'  nn!  niMi  .1 .  m  cf  lliiti  IllliH  tif  llir  -■cili  Imiii  l;)l  iili  iri'd  in 
|.(|i,\v  (-yih|i!c-ili'). 

'I'lip  l(il:il  w:iti  r  \v:i-  ■lrt<  i  iiiim  il  I'V  l'>  lilicM',-  imllinii  m|'  .liicit 
wii-hil'".  ami  alMt  \'\  :il.<'.!;'li'.|i.  >-liii'  .1  illii'nlt  v  \\.\-  a!  iii~l  i\- 
\,i  ri.  nil  'I  I'win'j  til  llii-  tail  lli;i!  tli''  min'  lal.  I'Vi  ii  win  ii  fim  ly  |iiivv.linil, 
■•-|iit-.  '  aii'l  llii?'  nlii'Ul  a  Int  "ii  wmiuin'r.  and  ii  Imilnf  ili-riiiii|tii-'<t^ 
on  lualin':  inmr  ^IrmiLdy,  In-ill-.:,  in  adiliiii'li  I"  wali'r.  a  p.art  nr  llir  wlinlc 
(if  il-i  a;si-nir  wliidi  ilcju^ll-  I'll  llic  ".'l.  r  pall-  <4  tli'  a|i|ialaln-  as 
1 1  ali--|ial'  III    I'll  alii  <li  ;i     "i     .\-  ( ),, 

'i'lilal  uairr,  I'N   i'riifii  I  ;'<  inctliinl      .      .  17. -"iT', 

liv  al'-ii'iiilii'li  im  iIk"!,..  .•_'(). 'Jn'  ; 

'I'lic  lailiT  i-'  icirariliil  as  tlic  iii'iic  iiiiticl;  in  llii~  iict(  riniiiaiidn 
a  lnn^  tiilic  \va~  ini  imluccii  liclvviiti  thai  (■cniaininy  tlic  liratcd  mineral 
!;nd  llu'  al -I'll'limi  lul'f.  and  the  waii  r  was  drawn  (iff  fimn  tliis  \>\ 
siiiliiiii  at  a  IdW  t(in|i(  i  .ituic;  the  aixiiicus  dxidc  wliich  V(ilatili<<d 
diiiinij;  till-  i'jnitinn  was  in  this  way  d(|Mi-itcd  and  left  licliind.  The 
lower  rc-^ull  i'y  llie  I'cniield  inetlidd  may  I'e  due  to  :i  sliulit  Inss.  liV 
evuliorutidii,  cf  the  e\jiellid  Water  liefnrc  weii'liiii;:,  and  in  any  ease 
the  two  dctenninatidns  are  nut  strinly  ciimi'aralle  having  lieeii  made 
on   two  dilTerent   sani|il(  s. 

The  iimKimt  (if  water  lo.-t  at  WtP  ('  and  at  1 1d'  C  was  dl.lained  liv 
not  in;;  the  loss  exiierieiieed  liv  wei^'hed  aindUiits  k.nt  at  these  tem- 
peratures for  two  or  three  hours;  and  in  due  e\]H"  nient  li>-  hentin;; 
in  a  \'aiuiim  ovei-  phosphmus  i>entii.\ide  (Ui  a  water  hath  fdi'  2J  houis 
till  eon>tant. 

Lo.ss  after  ."»  hnuis  on  water  liath  in  vaeuoover  P.,0,   .    11  .'.HI'" 

"     heat  in-  for  2  hours  at  KIO'C 10.")'2',;, 

' 2       "        ••    1HI°C 10.01';, 

"  I     "     '■  i(;o=(' 11.(1(1'; 

The  fact  that  cnly  aliout  one  lialf  of  tlio  tntal  water  is  driven  off 
at  llKrC.  and  that  there  is  cumparat  ively  little  further  loss  even  after 
pnilon^ed  heatinfj.t  UiO^'C.  indirans  thai  a  Jiart  mdy  of  the  water  is 
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Wat.r  ..fl,y,iiati"ii    fnuml  11   '.Mi',' 

calcuJat.   i        r.'  (Wl'; 

A-  iiiiiilit  I'l'  cxpi  itcil  \>y  liW.d'xj^v  wiitniiliiT  aiiiiir|iliiiiis  >nli-<tuiir«'?<, 
till-  UMili-  <>!ii:iiin  'I  I'li'iu  ilif  uii:il\  -(•>  (in  iMii  li'uil  oxai'ily  to  any  very 
.-iinplc  fi/nnula  I'T  iIm'  niim  ral.  Tin'  ti-iin.-.  ■xj.ur  Ufwtviv  in  a  piifral 
wav  wilii  llm^r  .alrulat-.l  fur  JCm  A-.O,  :<l''-3'H0v"'l'''i'"  "I ),. 
•j:<ll,<>  ami  ^ivrii  ;ili(ivc  in  roluiini  ;5.  Tlii'  pcictiitaui'  of  wiittT  (ri><- 
rcsiMiiiiliii:;  t(i  liiili^O)  wlii' h  >h()ulil  lie  lust,  at  KHP  C,  l>y  ii  iniiu'ral 
liaviiiL'  till-'  ((iiiipusitiiiii  is  also  in  a^'rcciiiciit  with  the  loss  uctuiilly 
oliM-rvfil  (111  hfatiiii;  the  <iiI»I:iihc  tn  this  tcniiHTattirc. 

Tilt-  sulistitiitinii  u|  _'.')ll_.(»  fill  l.';ni,0  ilufs  iiiit  apiirc'iiilily  alter 
tlio  fijruic-',  ami  tlu-  funiiinsitiun  of  >U(h  a  iniiicrul  mi.nht  U'  cxprcsst'd 
l.y  the  i^f  lii'lal  fniliiula 

(Ca3,F('i')A.sJVF.'i'(011),..-,I!,(),  wh.rc  Ca,:   Fe'^'  -  2  :  li. 

The  iniiicral  fuses  roadily,  with  iiitiiincscfiico.  pivinij  olT  white 
fumes  (if  uiseiiious  oxiile  ami  li  aviiij:  ii  lilack  iiia^riietic  j;l(>l>ule.  In  the 
closctl  tulK-  small  fravmin'^  ilccrcpitate  violently  ami  fly  to  pieces; 
water  is  first  f;iven  olT  and  at  a  lii'j:liir  temiH'rature  white  arsenious 
(ixiile  is  deposited  on  the  ^idis  of  the  tulie;  when  mixed  with  charcoal 
a  Mack  arsenical  mirror  is  olitaiiicd  instead. 

The  onlv  well  d(  'ncd  ar-iiiates  of  iron  and  can  iiim  at  pres<'nt 
known  are  (irsrni<>si,l>rilf,  .'('a.As.O,  l\'^' As.O,  :}Fc^'(()H),  and 
iiinziipilitr,  Ca,.V-.(),.l'('j'As.<),.IV"',»),i()H)..  The  mineral  desciilied 
her;  can  not  tie  icfci.ed  to  either  of  these  a.s  regards  its  chemical 
c()mi>osition.  ami  it  is  further  (piite  distinct  from  them  in  its 
physical    characters.      Neglecting   the  water  of    hydration,  the    com- 
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jHf-ition  is  ill  M  w;iy  coinicirutilc  with  tliat.  of  ar-rnio-i.liriir,  iIk;  ratio 
of  the  ti>l:il  aisftiatc  inolrciilc-  to  tlic  f.-nii'  liyilinsii  Ic  \<t\wj:  in  I'aih  ra~c 
|;|.  Ill  tlir  ia-<'  of  ai>ii.io~ii!critr.  thi-  i  a' io  vnhunn  nr-'i  nnlr  :  fi  rnr 
m.-i  iKih  a-  ii~uail\'  '^ivcn  in  the  tcM-lionk-  i.- 12  :  I.  l'iiMi~li'-<!  analyses 
liowi  \iT  fail  to  -iipport  tl,i~,  liilt  -iiou-  that  llic  pcicilita'ic  of  liiiir  plf- 
sciii  i-  iirvci  lii'^li  ciioimh  to  'oiifi.riii  to  this  t lu'oiTUi'al  ratio,  tlic  cal- 
ciuia  aii'l  iioii  iJicsfiit  in  the  form  of  arsenate,  as  aetaally  found,  licing 
more  tieaily  in  tlie  proportion  ('a.,:  Fe'^'  -  1  ;  1.  or  even  a]iproacliiiiK 
I  :  •_'.  It  uduM  lhu~  M'cm  inoic  in  i;eei>in'.j'  with  tlie  laets  to  icfor 
ar-enio.-i,|,rite  to  the  i:rn(  ral  formuhi  (ra,,reT).\-^,(  ),.r. 'i'i(  )II\.  The 
^'ul\on  mineral  liiavthen  he  expic^si  (!  hy  tlie  same  iielieial  foriiiiila, 
with  the  a'hlition  of  ii\'e  riioleeuli  ~  of  water,  anil  for  -ueh  hy.lrous 
arsenate-  of  inm  anil  eali'Iilll)  t  he  name  )'.//,')/  If  i~  pioix.-.d ,  i;i  all  ii -ion 
to  the  locality  ill  whieh  the  iniiiiral  no.v  ri.-i-i  ih(  d  i~  loiin.! 

It  may  he  reniark<il  that  >ome  jiiUiriU  (a  hsWrat'il  fenic  aiseiiate 
aii'l  --ulphaie  of  lioiihiful  eom]io.-it ion)  elosrly  re-emlilrs  thi>  mineral 
in  colour,  lu-tre  atnl  oth^  r  ]>h\si(al  t  liaraelers. 

'I'he  Soft  \-ellow  ochreoiis  material  in  which  the  mineral  i~  I'mheihled 
wa-  Hot  aliah-e.l  (plant  it  at  i^■elv,  hut  it  contains  the  same  eon-l  it  uiiils 
ijiil  ha-  po-ii  1\  l.icii  lari.ely  ilcriv.  d  fri'in  its  alteration;  except  ior 
thi>  fact  that  it  is  not  hi'roiis.  it  mi^lit  well  he  arsenio>i>ii  rite.  There 
i  in  addition  a  .-mall  amoiint  of  an  ajiple  of  l.liii~ii-i:iecn  mini  ral  which 
r'cciirs  a-  miiiui  •  rosit  ic.^  of  i  adiat!  d  lihres  with.in  tlu-  yidlow  snlistanci", 
aid  al-o  ofii  n  forms  a  thin  coaiinj;  or  film  hetweeii  the  latter  and  the 
min  ral  dcMiihid  aho.r.  'riiis  could  not  hi'  ohtained  in  sullicimt 
quaiili'y  for  an  aiuil>si~,  Imt  u  qualitative  te-t  indicates  that  it  is  an 
ar-eiiate.  .\s  .-ei  n  under  the  microscope,  the  needles  are  stioiiiily 
pl.didiroic,  mceiii>h-yellow  for  li'j:ht  vil. rating  aloiiL'  their  leiiuth  and 
I  luisli-;;re(  II  for  1 1  aiisvci  .-e  \  illations;  hetween  cro--ed  lucols  they 
ii-uallv  >how  imdineil  extinction  at  aiiL:lcs  up  to  10',  and  compensation 
takes  ]ilace  when  tln'  (plait/.  weilj:e  is  in-erted  across  their  leliMtli.  In 
all  these  characters.  a>  widl  as  in  its  uvneral  apiKurance  anil  oicuirencc 
as  tine  radiated  iiiires,  this  mineral  lesemliles  syinjilisitc  (F('".i.Vs.j(),, 
MljO)  and  th.ere  can  iie  nodouht  that  it  is  tu  lie  referred  to  this  species. 
So  far  as  the  writer  is  aware,  the  occurrence  of  syni])lesite  in  North 
.Xnierii'u  has  not  lieen  hitherto  recorded. 


Miiieralouiial  l.alioi  atory, 
.McCiiU  I'liivei  sit\'. 
Mont  leal. 


\ote  "n  tilt  Ocrurrenre  of  Sronnlitr,  rlc,  at  Cu'unU,  Northern  Ontario, 

Cnwida. 

Hy  II,  V.  D.  Graham. 

A  sulistiinro  whiih  rcscml >1('S  yuki.nitc  very  cIdhcIv  in  general 
appearamc  has  recently  l)een  found  liv  Mr.  J.  H.  Tyirell  at  Cobalt, 
Northern  Ontario  (Vein  40  of  the  N'ii)issinf;  Mine). 

This  material  has  a  coffee-hrown  colour.  ])aler  than  yukonile,  ami 
is  occasifinally  handed  in  dilTerent  shades;  like  yukonite,  also,  it  is 
amorphous,  lueakinj:  with  a  conchoidal  traiture,  and  the  lustre  is  vitre- 
ous to  resinous.     II  =  3  -  4;    Sj).   (J.   =  2>'.\. 

Together  with  a  paler  yellow  ochreous  suh.stance,  it  eni'ru.sts  mas- 
sive nickeliferous  smaltite  (or  eliloanthite),  and  tliere  are  also  a-ssociated 
with  it  erythrite  and  on  one  of  the  specimens,  a  few  minute  crystals 
of  scorixlite.  The  erythrite,  in  the  form  of  small  iMryoidal  masses 
compo.sed  of  radiated  needles,  is  often  seen  forming  a  coatinji  over  the 
amorphous  hrown  sul)^tance,  and  has  probably  been  derived  from  its 
alteration. 

The  association  with  erythrite  is  interesting  in  view  of  the  fact  that 
yukonite  is  a<'conipanied  by  symplesit*-  (which  is  isomorpiious  with 
erytiirite,  containing  iron  in  place  ol  cobalt);  and  it  \vat<  thought  pcs- 
sible  that  the  substance  from  Cobalt  might  be  a  Co-Ni  compound  an- 
alagous  to  yukonite,  since  the  two  materials  are  so  much  alike  physi- 
cally, and  give  ri.se  to  sucli  ni'arly  related  deconijX)sition  products, 

A  preliminary  examination  showed  that  it  is  easily  soluble  in 
hyilrocldoric  acid,  and  that  it  contains  As,  Fe,  Co  and  Xi,  but  no  Ca; 
there  was  no  reaction  fur  a  sulithate  or  phosphate.  When  heated  in  a 
small  blowpipe  (lame,  it  is  easily  fusil)le  to  a  strongly  magnetic  mass, 
and  in  the  closed  tube  it  yields  mucli  aci<l  water  and  a  white  deposit  of 
arsenious  oxide,  the  reaction  taking  place  more  readily  wlien  the  sub- 
stance has  been  previously  mixed  with  charcoal  powder. 

In  the  analysis,  the  ar.senic  was  ])recii)itatcd  as  tri-sulphide  from 
the  reduced  solution,  dissolved  ami  converted  to  magnesium  pvro- 
arsenate.  The  rjbalt  and  nickel,  after  removal  of  the  iron,  were  de- 
positeil  electrolytically  from  an  amnioniacal  solution  of  their  sulphates, 
and  after  the  liejjosit  had  been  weighed  and  dissolved,  the  cobalt  was 
separated  by  precipitation  witli  pota-ssium  nitrite,  and  both  it  and  the 
nickel  were  then  determined  by  precipitation  with  potash  and  bromine 
water.     Owing  to  the  small  amount  of  material  available,  only  one 
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iUKilyHis,  (HI  ()-:5l5!>2  i;riiis  ,  v.-:i-i  iiiiule,  and  tlic  watrr  was  cstiniatcii  \>y 

(lifTiTcrici'. 

Foiinil.  CuliulatiMl. 

FcO       2\-r,-,     21 -oo 

NiO       ^•'-7     N-!tl 

(•„()  \-''7     Mii 

As,()5    ii-()!»    n-;n 

ilj)      (liydiff.)     'Jli-O-i  2;5-71 

The  fiiiurcs  ol.taiiu'il  do  not  U'ad  to  any  very  siinplf  fornnila,  Imt 
a^ice  in  a  general  way  with  tho^(•  cidfulatcd  for  l{",(As(V..sH2(); 
this  is  the  i;cn<ral  formula  for  crythrilc  (1{"  =  Co,  Ni.  Ff)  and  also  for 
forhfsitc  (U"  =  Ni,  I'o,  II,),  'lu'  former  lu'in.i:  u  normal  arsenate,  and 
the  latter  an  aci'l  salt,  which  is  descrilied  as  a  siilistance  of  ^;reyish- 
whiti!  colour  and  dull  to  silky  or  resinou-  lustre  (Dana,  tith  lid.  ji.  s:H). 
The  fiijuns  j;iven  in  the  second  inlumu  ahove  have  lieen  calculated  foi' 
an  acid  arsenate'  of  >:eneral  composition  K"3(.Vs(V..71I.().  where  11" 
iri  roi)resented  hy  (IL,  oFt",  2X1.  Co)  in  the  proportions  here  j;iven. 
This  as  nearly  a.*  possil)le  iei)reS(iits  the  rrs\ilt.  of  the  analysis  of  the 
material,  ihoimh  there  is  no  sj.ecial  reason  for  lielievin^  it  to  he  an  add 
salt,  r(late(l  to  forliesite.  rather  than  a  normal  hydrous  salt.  The 
sul)Stance  is  mainly  of  int(  rest  as  an  unusual  oxidatidu  product  of  smal- 
tite,  and  also  from  its  physical  \csemldance  to  yukninte. 

The  as.sociated  si'orodite  is  in  the  f(irni  of  almost  microscopic  cry.s- 
tals  not  more  than  0-2  m.m.  in  iliameler;  they  were  identified  by 
measurement  on  the  ^(miometer  and  \>y  a  det<'rmination  of  the  specific 
"'ravity.     This  mineral  has  not  heeii  hitherto  recorded  from  Canada. 

The  crystals  are  pale  yellowi-li,  transparent,  with  a  very  hi^h 
lustre:  in  hahit  they  are  prismatii'.  temiinateil  by  pyramid  faces,  the 
only  forms  present  hein;:  d  -J  120  }  and  ;)  {  llM  -^  common  combina- 
tion with  scdrodite.  The  angles  as  measured  are  not  identical  with 
those  \isuallv  .uiveii  for  scorodite.  as  the  foHowinir  axial  ratios  will  show: 

a  h  c  Sp.  (]. 
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Of  tliese,  the  ratio  a  :  h  is  probably  about  correct  for  the  crystals,  since 
the  jirism  anjile  can  be  nu'as\iied  with  f.iir  accuracy  ami  was  observed 
(in  four  crystals.  The  lemith  of  the  vertical  axis,  c.  is  nuue  doulaful, 
uwinji  to  tiie  extremely  small  si/.e  of  the  ])yramid  faces. 

It  is  possible  that  in  these  crystals,  the  iron  may  I'C  in  part  rei)laced 
by  cobalt,  and   this  mii^hl  account  for  the  fact  that  the  interfacial 
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anKl*'^'  aro  tiot  identical  with  those  of  normal  sroroditc.  Knhnlt-frnrmiite 
is  iciioitcd  l.y  Lippmann  a:^  occiiiTin';  at  Schiirchorp  in  hluish  crystals 
which  were  not  ar'  ilyscd  (Dana,  tltli  K.l.  p.  S22).  A  l.orax  hoiul  test 
seemed  to  confii  ni  ihe  presence  of  cobalt  in  the  ciystals  from  Cohalt; 
Init  owim;  to  the  small  amount  of  material  used,  and  hearins:  in  mind 
the  fact  that  the  a-.-ociat^'d  minerals  are  all  hit:hly  <'ohaUiferou.s,  the 
residt  is  con-idered  doul>tful. 

The  six'cific  gravity  was  found  to  he  3-23.'),  using  methylene  iodide 
and  the  Westpha!  balance. 

The  iirism  anjrle  heini;  nearly  (>(P,  a  roujili  measurement  of  the  re- 
fractive index  by  the  M.D.  method  was  made,  and  pwe  a  mean  index 
of  l-7t>,  with  Strom:  dispersion.  There  are  apparently  no  published 
determinations  of  the  refractive  index  of  scoroditc  with  whim  to  com- 
pare   this    rcs\dt. 

The  writer  is  indebUnl  to  Mr.  J.  B.  Tyrrell  for  supplying  the  material 
described  in  the  above  note. 
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\oTE Since  the  above  was  written,  Mr.  Tyrrell  ha.s  obtainoil  some  a<l<litional 

mate'rial  from  Cohalt,  ami   the  writer  hopes  to  be  able  shortly  to  publish  a  fuller 
description  of  the  brown  amorphous  substance  described  here. 
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